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Reply to Office Action dated May 7, 2003 

Amendments to the Claims 

Please amend the claims as follows: 

Claim 1 . (withdrawn): A separation system for separating liquid components 
of differing densities from a fluid mixture, the system comprising: 

a flow conditioning apparatus and a cooperating liquid separation 
apparatus disposed downstream from and in fluid communication 
with the flow conditioning apparatus; 

the flow conditioning apparatus having an inlet, an outlet and a swirl 
chamber extending along a curvilinear swirl axis and located 
between the inlet and the outlet, the inlet and outlet being 
configured to cooperate with the swirl chamber to induce the 
swirling of a fluid mixture about the swirl axis such that when a fluid 
mixture having liquid components of differing densities passes 
through the swirl chamber, centrifugal forces are imparted upon the 
liquid components to induce coalescence of droplets in at least one 
of the liquid components; 

and the liquid separation apparatus being capable of separating 
liquids of differing densities; 

wherein the existence of the coalesced droplets in a fluid mixture 
received from the cooperating flow conditioning apparatus by the 
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separation apparatus enhances the separation efficiency of the 
liquid separation apparatus. 

Claim 2. (withdrawn): The system of claim 1 wherein at least one of the inlet 
and the outlet is configured to direct a fluid mixture to flow generally 
circumferentially about the swirl axis to induce the swirling of a fluid 
mixture in the swirl chamber when passing through the swirl 
chamber. 

Claim 3. (withdrawn): The system of claim 1 wherein at least one of the inlet 
and the outlet is configured to direct a fluid mixture generally 
tangentially to a surface enclosed by an inner wall of the swirl 
chamber to induce the swirling of a fluid mixture when passing 
through the swirl chamber. 

Claim 4. (withdrawn): The system of claim 2 wherein both the inlet and the 
outlet are configured to direct a fluid mixture to flow generally 
circumferentially about the swirl axis to induce the swirling of a fluid 
mixture when passing through the swirl chamber. 

Claim 5. (withdrawn): The system of claim 1 wherein the inlet directs a fluid 
mixture into the swirl chamber at a distance offset from the swirl 
axis to induce the fluid mixture to swirl helically about the swirl axis. 



Claim 6. (withdrawn): The system of claim 1 wherein the inlet includes an 
inlet opening and the flow control apparatus includes a movable 
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closure which cooperates with the inlet to control the size of the 
inlet opening. 

Claim 7. (withdrawn): The system of claim 1 wherein the outlet includes an 
outlet opening which directs a fluid mixture to flow generally 
tangentially to the curved surface enclosed by the swirl chamber as 
the fluid mixture passes through the outlet opening. 

Claim 8. (withdrawn): The system of claim 1 wherein the outlet includes a 
plurality of orifices. 

Claim 9. (withdrawn): The system of claim 8 wherein the plurality of orifices 
are arranged in a spiral configuration relative to the swirl axis. 

Claim 10. (withdrawn): The system of claim 8 wherein the orifices have 
peripheries which are generally elongate and curved. 

Claim 1 1 . (withdrawn): The system of claim 1 wherein the flow conditioning 
apparatus includes a plunger which moves relative to the outlet to 
control the flow of fluid through the outlet. 

Claim 12. (withdrawn): The system of claim 1 wherein the swirl chamber is 
annular and is at least partially formed by cooperating inner and 
outer cylinders. 



Claim 13. (withdrawn): The system of claim 12 wherein the outlet includes a 
plurality of spaced apart orifices formed in the inner cylinder. 
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Claim 14. (withdrawn): The system of claim 13 wherein the orifices are 
arranged in a spiral configuration relative to the swirl axis. 

Claim 15. (withdrawn): The system of claim 13 wherein the flow conditioning 
apparatus includes a movable member which moves relative to the 
orifices to adjust through which of the orifices the fluid mixture may 
pass. 

Claim 16. (withdrawn): The system of claim 13 wherein the orifices are 

elongate and curved in periphery and direct a fluid mixture passing 
therethrough to spiral about the swirl axis. 

Claim 17. (withdrawn): The system of claim 13 wherein the flow conditioning 
apparatus includes a movable member which moves relative to the 
orifices to control through which of the orifices the fluid mixture may 
pass. 

Claim 18. (withdrawn): The system of claim 1 wherein the flow conditioning 
apparatus acts as a choke to substantially reduce the pressure of a 
fluid mixture passing through the flow conditioning apparatus. 



Claim 19. (withdrawn): The system of claim 1 wherein the swirl chamber has 
a spiral vane disposed therein to induce the fluid mixture to swirl 
when passing through the swirl chamber. 



Page 7 of 29 



Application Number 10/036,795 
Amendment dated October 7, 2003 
Reply to Office Action dated May 7, 2003 

Claim 20. (withdrawn): The system of claim 1 wherein the swirl chamber is at 
least partially formed by a pair of substantially out of plane elbows 
which induce a fluid mixture to swirl when passing through the swirl 
chamber. 

Claim 21 . (withdrawn): The system of claim 1 wherein the flow conditioning 
apparatus is a control valve which controls the rate of flow. 

Claim 22. (withdrawn): The system of claim 1 further comprising a gas 
separation apparatus disposed upstream of and in fluid 
communication with the flow conditioning apparatus. 

Claim 23. (withdrawn): The system of claim 1 wherein the liquid separation 
apparatus is an oil and water separator. 

Claim 24. (withdrawn): The system of claim 1 wherein the separation 

apparatus is one of a gravity separator, a hydrocyclone, and a 
membrane separator. 

Claim 25. (withdrawn): The system of claim 1 further comprising a wellhead 
for an oil producing well disposed upstream from and in fluid 
communication with the flow conditioning apparatus. 



Claim 26. (currently amended): A method of separating liquid components of 
differing densities from a fluid mixture, the method comprising the 
steps of: 
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passing a fluid mixture having liquid components of differing 
densities through a flow cond i tion i ng coalescing apparatus, the flow 
cond i tioningapparatus coalescing apparatus including a flow 
control mechanism and a swirl chamber having an i n l ot with an in l et 
open i ng w i th an outl e t open i ng; and a swir l chamber disposed thoro 
between with tho inlot and outlet boing configured ro l at i vo to tho 
swirl chamber such that tho f l ow of tho fluid mixture through tho 
in l et to tho sw i r l ing chamb e r and out tho outlet i nduces swir l ing of 
th e fluid mixture with having an inlet and an outlet, the flow control 
mechanism adjustably controlling the rate of flow through the flow 
coalescing apparatus while the fluid mixture is helically swirled 
within the swirl chamber about a swirl axis to induce droplets of at 
least one of the liquid components coal e scing to coalesce ; and 

passing the fluid mixture to a cooperating liquid separator 
apparatus wherein the liquid components of differing densities are 
separated with the efficiency of the separator apparatus being 
enhanced by the existence of the coalesced droplets created by the 
flow condit i oning coalescing apparatus. 

Claim 27. (currently amended): The method of claim 26 wherein the liquids 
components , which are separated, are received from a wellbore. 
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Claim 28. (currently amended): The method of claim 26 wherein: 

tho swirl chambor extonde along a sw i rl ax i c; and the swirl chamber 
is annular and is at least partially formed bv cooperating inner and 
outer cylindrical walls . 

at l oast ono of tho in l ot and tho out l et directs tho fluid mixturo to 
flow general l y circumfor o nti ll y about tho sw i rl axis. 

Claim 29. (currently amended): The method of claim 28 wherein: 

th e outlet i nc l udes a p l ural i ty of orif i ces at least one of the inner and 
outer cylindrical walls includes at least one of the inlet and the 
outlet: and 

at least one of the inlet and the outlet are configured to direct fluid 
flowing therethrough both circumferentiallv about the swirl axis and 
downstream at an acute angle 9 relative to a plane perpendicular to 
the swirl axis such that the fluid mixture is helically swirled within 
the swirl chamber about the swirl axis to induce droplets of at least 
one of the liquid components to coalesce. 

Claim 30. (currently amended): The method of claim 26 wherein: 

tho orifiooc aro configur e d to direct tho fluid m i xturo passing 
therethrough general l y circumforontia l ly about tho swirl ax i s. 
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the one of the inlet and the outlet are configured to direct fluid 
flowing therethrough both circumferentiallv about the swirl axis and 
downstream at an acute angle 8 relative to a plane perpendicular to 
the swirl axis such that the fluid mixture is helically swirled within 
the swirl chamber about the swirl axis to induce droplets of at least 
one of the liquid components to coalesce. 

Claim 31 . (currently amended): The method of claim 26 further comprising 
th e step of wherein: 

adjusting tho sizo of at l oast ono of tho in l ot oponing and tho out l et 
open i ng to control tho rato of f l ow through tho flow cond i t i oning 
apparatus, one of the inlet and the outlet includes a plurality of 
orifices: and 

the orifices are elongate and curved in periphery and direct the fluid 
mixture passing therethrough to spiral about the swirl axis. 

Claim 32. (amended): The method of claim 31 wherein: 

the flow cond i t i on i ng coalescing apparatus acts as a choke to 
substantially reduce the pressure of the fluid mixture passing 
therethrough through the flow coalescing apparatus. 

Claim 33. (cancelled) 
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Claim 34. (currently amended): The method of claim 26 wherein: 

the flow cond i t i on i ng apparatuo control mechanism includes a 
movable closure to control the rate of flow through tho flow 
cond i t i on i ng apparatus at least one of the inlet and the outlet . 

Claim 35. (currently amended): The method of claim 269 wherein: 

at le ast on e of th e i nl e t open i ng and th e out le t op e n i ng i ncludos a 
plura li ty of or i f i cos which d i rect fluid flow i ng thorothrough to hol i ca l 
swir l about tho ow i r l axis, the flow control mechanism includes a 
plunger which cooperates with one of the inlet and the outlet to 
control the rate of flow through the flow conditioner . 

Claim 36. (currently amended): The method of claim 26 wherein: 

the swirl chamber is at least partially formed by a cylinder and one 
gfthe inlet and the outlet includes a plurality of inlets orifices which 
are configured to direct the fluid mixture to flow generally 
circumferentially about the swirl axis to create a helical flow. 
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Claim 37. (original): The method of claim 36 wherein: 



the flow control apparatus is disposed down hole in a wellbore; and 

a fluid mixture enters the orifices and swirls to separate oil and 
water received from an oil production zone in the wellbore. 

Claim 38. (withdrawn): A flow conditioning apparatus for conditioning a fluid 
mixture which has liquid components of differing densities, the flow 
conditioning apparatus comprising: 



an inlet, an outlet, and a swirl chamber extending along a 
curvilinear swirl axis, the inlet and outlet being configured to 
cooperate with the swirl chamber to induce a fluid mixture having 
liquid components of differing densities to swirl when passing 
through the swirl chamber. 



Claim 39. (withdrawn): The flow conditioning apparatus of claim 38 further 
comprising a closure member including a plunger which moves 
relative to the swirl chamber and which controls the flow of a fluid 
mixture passing through the fluid control apparatus. 



Claim 40. (withdrawn): The flow conditioning apparatus of claim 39 wherein: 

the swirl chamber is annular and is formed by an inner cylinder and 
an outer cylinder. 
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Claim 41 . (withdrawn): The flow conditioning apparatus of claim 40 wherein: 

a closure member move relative to the swirl chamber to control the 
flow of fluid through the swirl chamber. 

Claim 42. (withdrawn): The flow conditioning apparatus of claim 40 wherein: 

the inner cylinder has an outlet including a plurality of orifices. 

Claim 43. (withdrawn): The flow conditioning apparatus of claim 42 wherein: 

the plurality of orifices are arranged in a spiral pattern about the 
swirl axis. 

Claim 44. (withdrawn): The flow conditioning apparatus of claim 42 wherein: 
the orifices are configured to direct a fluid mixture, passing through 
the orifices, generally circumferentially about the swirl axis. 

Claim 45. (withdrawn): The flow conditioning apparatus of claim 44 wherein: 
at least one of the orifices has peripheries which are generally 
elongated and curved in shape. 
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Claim 46. (withdrawn): The flow conditioning apparatus of claim 40 further 
comprising: 

an exit conduit in fluid communication with the outlet. 

Claim 47. (withdrawn): The flow conditioning apparatus of claim 41 further 
comprising: 

a drive mechanism for controlling the movement of the closure 
member. 

Claim 48. (withdrawn): The flow conditioning apparatus of claim 47 wherein: 

the inlet includes an inlet conduit which extends generally 
perpendicular to the swirl chamber and is offset from the swirl axis 
so as to introduce a fluid mixture into the swirl chamber generally 
tangentially to the curved surface enclosed by the swirl chamber. 

Claim 49. (withdrawn): The flow conditioning apparatus of claim 38 further 
comprising: 



a movable closure member which moves relative to the inlet to 
control the flow of fluid through the apparatus. 
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Claim 50. (withdrawn): The flow conditioning apparatus of claim 49 wherein: 

the movable closure member is a spiral vane disposed in the swirl 
chamber and a fluid mixture spirals about the vane when passing 
through the swirl chamber. 

Claim 51 . (withdrawn): The flow conditioning apparatus of claim 50 wherein: 

the spiral vane moves relative to the inlet chamber to vary the 
length of contact between a fluid mixture passing through the swirl 
chamber and the spiral vane. 

Claim 52. (withdrawn): A flow conditioning apparatus comprising: 

an inlet, and outlet and a swirl chamber disposed there between 
and extending along a swirl axis; and 

an adjustable closure member for adjusting the rate of flow through 
one of the inlet opening and the outlet opening; 

wherein fluid helical swirls about the swirl axis when passing 
through the flow conditioning apparatus. 
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Claim 53. (new): A method of separating liquid components of differing 

densities from a fluid mixture, the method comprising the steps of: 

passing a fluid mixture having liquid components of differing 
densities through a flow coalescing apparatus, the flow coalescing 
apparatus including a first cylindrical wall which at least partially 
defines a swirl chamber which is coaxial with a swirl axis, the 
cylindrical wall including at least one of an inlet and an outlet which 
is configured to direct fluid flowing therethrough both 
circumferentially about the swirl axis and downstream at an acute 
angle 0 relative to a plane perpendicular to the swirl axis such that 
the fluid mixture is helically swirled within the swirl chamber about 
the swirl axis to induce droplets of at least one of the liquid 
components to coalesce; and 

passing the fluid mixture to a cooperating liquid separator 
apparatus wherein the liquid components of differing densities are 
separated with the efficiency of the separator apparatus being 
enhanced by the existence of the coalesced droplets created by the 
flow coalescing apparatus. 

Claim 54. (new): The method of claim 53 wherein: 

the angle 0 is between 0-90°. 
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Claim 55. (new): The method of claim 53 wherein: 

the angle 0 is between 0-30°. 
Claim 56. (new): The method of claim 53 wherein: 

the angle 0 is between 5-15°. 

Claim 57. (new) The method of claim 53 wherein: 

the flow coalescing apparatus includes a second cylindrical wall 
which is coaxial with the swirl axis and cooperates with the first 
cylindrical wall to form the swirl chamber there between, and one of 
the inlet and the outlet is formed in the first cylindrical wall and the 
other of the inlet and outlet is formed in the second cylindrical wall. 

Claim 58. (new): The method of claim 53 wherein: 

one of the inlet and the outlet includes a plurality of orifices. 

Claim 59. (new): The method of claim 58 wherein: 



at least one of the plurality of orifices has an oblong periphery. 
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Claim 60. (new): The method of claim 58 wherein: 

at least one of the plurality of orifices has a periphery which is 
generally elliptical and oblong in shape and directs fluid to flow 
helically downstream relative to the swirl axis. 

Claim 61 . (new): The method of claim 58 wherein: 

the plurality of orifices are arranged in a spiral pattern in the first 
cylindrical wall. 

Claim 62. (new): The method of claim 53 wherein: 

both the inlet and the outlet include a plurality of orifices. 

Claim 63. (new): The method of claim 53 wherein: 

the flow coalescing apparatus has a flow control mechanism which 
includes a movable closure to control the rate of flow through the 
flow coalescing apparatus. 

Claim 64. (new): The method of claim 62 wherein: 



the flow coalescing apparatus has a flow control mechanism which 
includes a plunger which moves relative to one of the inlet and 
outlet openings to control the rate of flow through the flow 
coalescing apparatus. 
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